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随访 7 年，51 例 HBeAg 阳性感染者中有 23 例出现 HBeAg 自然阴转，基线 HBsAg
定量水平是其独立相关因素。7 年随访过程中 64 例慢乙肝感染者出现 HBsAg 自
发阴转，年平均 HBsAg 阴转率为 2.04%。多因素 Logistic 回归分析发现基线
HBsAg 定 量 [OR=0.424(0.322-0.559), P<0.001] 和 Anti-HBc 定 量 水 平
[OR=1.750(1.208-2.536), P=0.003]是与 HBsAg 阴转独立相关的两个指标。HBsAg
阴转率随基线 HBsAg 水平的下降而上升，当基线 HBsAg 在同一水平时，Anti-
HBc 水平越高时，HBsAg 自然阴转率越高。HBsAg 定量水平在长期自然过程中
呈现逐渐下降的趋势，平均每年下降 0.156 log10 IU/ml。基线年龄（OR=1.027，
95%CI：1.001-1.053，p=0.042），HBsAg（OR=0.591,95%CI：0.485-0.720，p<0.001）
和 Anti-HBc（OR=1.606，95%CI：1.215-2.123，p=0.001）水平与 HBsAg 水平下
降超过 1 Log10 IU/mL 独立相关。我们监测了该地区 HBV 慢性感染者 6 年肝癌
累计发病率 3.05%，年平均肝癌发病率 5.1‰。与未发生肝癌的 HBV 感染者相
比，发生肝癌的患者的年龄更大（50.9 vs 49.2,p=0.023），男性所占的比例会更高
（80% vs 45%,p=0.007），HBeAg 阳性的患者更多（60% vs 12.8%,p<0.001），
并且 HBV DNA 的水平更高（4.5 vs 2.2 Log10 IU/mL，p<0.001）。 
另外，我们对参加戊肝三期临床试验人群接种戊肝疫苗组 56302 人，接种
5ug 乙肝疫苗组 56302 人进行了 4 年的肝癌、肝硬化主动监测，戊肝疫苗组共有
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在乙肝疫苗组共有 107 人发生肝癌，有 12 人发生肝硬化，肝癌和肝硬化的总发
生率为 0.210%。戊肝疫苗组和乙肝疫苗组肝脏终末期肝病无显著性差异
（p=0.796）。筛选出基线 Anti-HBc 阴性并且第 5 年有随访到的人群，其中接种
戊肝疫苗 1545 人，接种乙肝疫苗 1686 人。4 年的随访中，戊肝疫苗组 Anti-HBc
的累积阳转人数为 97 人，163 人，186 人和 226 人，4 年累积阳转率为 14.6%；
而在乙肝疫苗组累积阳转人数分别为 104 人，156 人，198 人和 250 人，4 年累
积的阳转率为 14.8%，两组没有显著差异（p=0.9）。 
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Abstract 
Chronic HBV infection is a major public health problem in the world which can 
lead to liver cancer, cirrhosis, end-stage liver diseases, and death in the end. China is a 
HBV high prevalence area with about 120 million chronic HBV carriers and 30 million 
cases of chronic hepatitis B patients. HBV infection is a serious threat to our public 
health. The main purpose of this study is to investigate the long-term outcome of natural 
population of chronic hepatitis B infection and its related factors, monitor the incidence 
of hepatitis B related cirrhosis and liver cancer, and study the impact of hepatitis B 
vaccine for adult on their new infection protection and end-stage liver disease. The 
investigation contributes to a deeper understanding and awareness of hepatitis B and 
provides important data basis on hepatitis prevention and prediction of related end-
stage liver disease. 
In this study, we used a preliminary research, a Hepatitis E virus vaccine Phase III 
clinical trial of our lab, set up a natural population monitoring study visits queue in 
Dongtai, Jiangsu Province. Sera were obtained from 446 chronic hepatitis B virus 
patients followed up for 7 years. 23 of 51 HBeAg positive patients turned to natural 
HBeAg seroconversion. Baseline HBsAg quantitative levels were the independent 
related factors.  During the 7-year-follow-up, 64 chronic hepatitis B virus carriers 
turned to natural HBsAg seroconversion with annual average rate of 2.04%. 
Multivariate Logistic regression analysis showed that baseline quantitative HBsAg [OR 
= 0.424 (0.322-0.559), P <0.001] and anti-HBc quantitative level [OR = 1.750 (1.208-
2.536), P = 0.003] were two independently indicators associated with HBsAg 
seroconversion . The rate of HBsAg loss rise with baseline HBsAg levels decreased. 
When at the same baseline HBsAg , The rate of HBsAg loss rise with anti-HBc levels 
rise. Quantitative HBsAg levels showed a gradual downward trend in long-term natural 
process with average 0.156 log10 IU / ml per year. Baseline age (OR = 1.027,95% CI: 
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HBc (OR = 1.606,95% CI : 1.215-2.123, p = 0.001) levels were independently 
associated with HBsAg levels decreased by more than 1 Log10 IU / ml. We monitored 
six year liver cancer cumulative incidence of chronic HBV carriers of that area was 
3.05%, the average annual incidence 5.1 ‰. Compared with the HBV infection without 
liver cancer, the patients of HCC were older (50.9 vs 49.2, p = 0.023). The proportion 
of men is higher (80% vs 45%, p = 0.007), with more HBeAg positive patients (60% 
vs 12.8%, p <0.001), and higher levels of HBV DNA (4.5 vs 2.2 Log10 IU / mL, p 
<0.001). 
In addition, we monitored 56302 people participated in the Hepatitis E virus Phase 
III clinical trial who were given Hepatitis E vaccine and 56302 people who were given 
5ug Hepatitis B vaccine for 4-year active surveillance of liver cancer and cirrhosis. 106 
liver cancer and 16 cirrhosis were in the group of hepatitis E vaccine with the total 
cumulative incidence of 0.217%. 107 liver cancer and 12 cirrhosis were in the group of 
hepatitis B vaccine with the total cumulative incidence of 0.210%. End-stage liver 
diseases of hepatitis E vaccine group had no significant difference (p = 0.796) between 
that of hepatitis B vaccine group. We selected a group with baseline negative Anti-HBc 
and kept a 5-year follow-up. Among them, 1545 people inoculated hepatitis E vaccine, 
1686 people of hepatitis B vaccine. During the 4 years follow-up, there are 97,163,186 
and 226 people cumulatively with positive anti-HBc in hepatitis E vaccine group. The 
4-year cumulative seroconversion rate was 14.6%. In the group of hepatitis B vaccine 
group cumulative seroconversion were respectively 104, 156, 198 and 250,with 4-year 
cumulative seroconversion rate of 14.8%. The two groups showed no significant 
difference (p = 0.9). 
In conclusion, this study revealed the natural long-term outcome of chronic HBV 
infection and the related factors. And we also investigated the effects of hepatitis B 
vaccine to adults’ natural history. This study provides an important basis for better 
understanding chronic hepatitis B and chronic hepatitis B prevention. 
Key words: Hepatitis B virus, chronic hepatitis B virus infection, Hepatitis B surface 


















1.1 嗜肝 DNA 病毒科 
乙型肝炎病毒（hepatitis B virus），简称乙肝病毒（下简称 HBV）。HBV 是
嗜肝病毒科（Hepadnavirus）的原型成员之一，按照不同感染的的宿主来区分可
以分为正嗜肝 DNA 病毒属（Orthohepadnavirus）和禽嗜肝 DNA 病毒属
（Avihepadnavirus）。正嗜肝 DNA 病毒属主要的宿主为哺乳动物，包括乙型肝炎
病毒（HBV）、地松鼠肝炎病毒（Ground Squirrel Hepatitis Viurs，GSHV）、土拨
鼠肝炎病毒（Woodchuck Hepatitis Virus，WHV）和绒毛猴肝炎病毒（Woolly 
Monkey Hepatitis Virus, WMHV）等；禽嗜肝 DNA 病毒属主要包括鹤乙肝病毒
（Crane Hepatitis B Virus，CHBV）、雁乙肝病毒（Sheldgoose Hepatitis B Virus，
SHBV）、鸭乙肝病毒（Duck Hepatitis B Virus, DHBV）、鹳乙肝病毒（Stork Hepatitis 
B Virus）等[1-5]，下面主要就人乙肝病毒进行介绍。  
1.2 HBV病毒结构  
HBV 最早是在澳大利亚土著人的血液中发现的，发现者为 Blumberg 等人，
最早被称为“澳大利亚抗原”[6, 7]。后来发现 HBV 在复制的过程中可以形成以下
三种不同的颗粒（如图 1 所示），且其在结构和组成上各不相同，有各自的特点： 
 
图 1 HBV 三种病毒颗粒的形态[8] 
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1.2.1乙肝病毒颗粒 
  a）大球形颗粒：为完整的 DNA 病毒颗粒，具有感染性，最早由 Dane 等人描
述，故也称为 Dane 颗粒，由一个囊膜以及一个含有 DNA 分子的核衣壳所组成，
直径约为 42-47nm，核壳是一个 20 面体的对称结构[9, 10]。Dane 颗粒主要包括双
层脂膜和乙肝病毒表面抗原（hepatitis B surface antigen，HBsAg），表面抗原又
可分为大抗原（L-HbsAg）、中抗原（M-HBsAg）和主抗原（S-HBsAg），其比
例约为 1:1:4[11]。在外膜内为直径约 27nm 的正 20 面体的核心抗原。另外在感染
的 HBV 细胞中还会向外分泌 e 抗原（Hepatitis B e Antigen，HBeAg）。各种抗
原的形态如下（图 2）： 
 
图 2 Dane 颗粒示意图[12] 
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图 3 小球形的 3D 结构示意图[12] 
Fig.3 Three dimensions reconstruction of spherical sub-viral particle.[12] 
 
c).管形颗粒（HBs Fiaments）：血清中的第三种 HBV 颗粒，数量大约为大球
形颗粒的 10-20 倍，主要成分为表面抗原和脂膜，同样没有核酸，不具有感染性。




图 4 管状颗粒电镜结构图[15] 
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